Prostacyclin reduces plasma volume loss after skeletal muscle trauma in the rat.
Trauma induces transcapillary leakage of fluid and proteins because of increased microvascular permeability. Based on studies showing that prostacyclin (PGI2) has permeability-reducing properties, in the present study, we investigated whether PGI2 reduces plasma volume (PV) loss after a nonhemorrhagic trauma. The study was performed on anesthetized Sprague-Dawley rats exposed to a controlled standardized blunt trauma to the abdominal rectus muscle. Thereafter, the animals were randomized to treatment with either PGI2 (2 ng/kg per minute) or 0.9% NaCl. PV was estimated before and 3 hours after the trauma using I-albumin as tracer. In separate experiments, the transcapillary escape rate of I-albumin was calculated and plasma concentrations of cytokines were measured after both treatments. Average PV at baseline was 41.6 mL/kg ± 2.5 mL/kg and 42.3 mL/kg ± 1.7 mL/kg in the PGI2 and NaCl animals, respectively. PV was decreased by 22% ± 8% in the NaCl animals and by 11% ± 9% in the PGI2 animals 3 hours after the trauma (p < 0.05). Trauma induced a decrease in mean arterial blood pressure and an increase in hematocrit in both groups. There were no differences in urine production and mean arterial blood pressure between the PGI2 and NaCl animals. The transcapillary escape rate for albumin was calculated for one hour starting 30 minutes after the trauma and was 15.1% ± 2.4% per hour in the PGI2 animals and 17.4% ± 3.3% per hour in the NaCl animals (p = 0.09). Interleukin 6 concentration 3 hours after the trauma was lower in the PGI2 animals than in the NaCl animals (p < 0.05). We conclude that PGI2 attenuates PV loss after blunt muscle trauma. The vascular effects of PGI2 are associated with a modulation of the trauma-induced inflammatory response.